Two species of Streptanthus (Cruciferae), S. carinatus and S. arizonicus, are wide-ranging in southwestern United States and Mexico. Streptanthus arizonicus occurs from west Texas to Arizona, Baja California, and Chihuahua; S. carinatus is found mainly in west Texas and adjacent southcentral New Mexico, with an outlier in southern Arizona. The two taxa coexist in the desert mountains along the border country of south-central New Mexico and west Texas, and possibly in southern Arizona. One of us (RDW) has found hybrid populations of the two in several places in the Franklin Mountains of Dofia Ana County, New Mexico, and El Paso County, Texas (the Las Cruces-El Paso area). This is the first recorded instance of natural hybrids in Streptanthus, a genus of nearly 40 species indigenous to western North America. Ecological, morphological, phytochemical, and cytological evidence from plants of the hybridizing populations and from greenhouse studies support the view that the two taxa are conspecific. The idea is not new. Kearney and Peebles (1951, p. 332) wrote: "It is questionable that S. arizonicus is more than varietally distinct from S. carinatus." We propose that S. arizonicus be given subspecific rank within S. carinatus and that S. arizonicus var. luteus Kearney and Peebles not be recognized taxonomically at this time.
SALIENT FEATURES OF THE TAXA Streptanthus arizonicus and S. carinatus are similar in vegetative and reproductive features. Their leaves are mostly glabrous and glaucous, 291 the basal coarsely toothed to pinnatifid, the cauline petiolate. Both have small flowers (5-10 mm long), with the calyx the showier, colored part of the flower; petals are narrow, the blade crisped. Stamen filaments are of equal length, all distinct; the stigma is two-lobed. The two species as traditionally treated thus have several attributes in common: 1) the large lyrately pinnatifid basal leaves are glabrous and glaucous, often purplish beneath; 2) the flowers are nearly identical in size and shape, differing only in color; 3) the mature siliques of both are broad (3-6 mm) and up to 7 cm long; and 4) both have large (up to 3 mm wide), amply winged seeds. The salient difference, flower (calyx) color, holds fairly constant through the allopatric portions of their extensive ranges. Streptanthus arizonicus has ochroleucous flowers throughout most of Arizona and New Mexico; the yellow-flowered variant, var. luteus Kearney & Peebles, is confined to western Pima Co., Arizona. Streptanthus carinatus has purplish calyces throughout its range in the Trans-Pecos of Texas to New Mexico and in an outlier population in southern Arizona (figs. 1-3).
These annuals occur in a variety of desert habitats, from playas, canyon bottoms, and talus slopes to cliff bases from low elevations (460 m) between desert mountains to moderate elevations in the mountains (1070-1860 m). Both are associated with typical desert and semidesert vegetation (Kiichler 1966): cactus-creosote bush, grama-tobosa shrub-steppe, pinyon-juniper to Trans-Pecos shrub savannah. When environmental conditions are favorable for germination and growth of Streptanthus (presumably abundant late fall and winter precipitation), the plants are abundant throughout the mountains. They are not restricted to any particular slope, elevation, or substrate type. They also occur on the flats away from the mountain, along arroyos, and along the terrace of the Rio Grande. When conditions are not favorable for germination and growth (e.g., 1980 in the El Paso area), flowering plants will be completely absent for the year. acteristic of S. carinatus. North of the Vinton Canyon area, specifically from the Hitt Canyon area to the north end of the mountains, the Streptanthus populations contain purplish-and yellowish-flowered plants at the extremes and a variety of intermediates, giving the appearance of a hybrid swarm in reference to the range in character of flower color. Extensive field work was conducted in 1979. Each hillside and canyon seemed to have its own proportion of seemingly pure and hybrid types. If a trend exists, it would be towards predominantly purplish-flowered plants in the southern part of Hitt Canyon to populations of nearly exclusively yellowish-flowered plants at the north end of the range. At the north side of Webb Gap at the far north end of the range, one hillside was covered with hundreds of yellowish-flowered plants assignable to S. arizonicus. Within that population two purplish-flowered plants were located and no intermediates were seen. In 198 1, five localities first [Volume 7 .9D0
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KARYOLOGY, INTERFERTILITY, AND GLUCOSINOLATE CHEMISTRY OF PARENTS AND HYBRIDS
Both taxa in question are diploid (n = 14); counts of both are by Kruckeberg (table 1) , and of S. carinatus by Rollins (1966) . All members of the genus have the base number of 14 and nearly all are diploid (Kruckeberg 1958, unpublished; Rollins and Rudenberg 1977) . Crosses between the two entities are thus homoploid. Meiosis from field-collected plants (hybrids and parents) in areas of observed hybridization was normal (Worthington 3947, 3971, 3972, 3973, Univ. Texas at El Paso= UTEP). At diakinesis, meiocytes consistently had 14 pairs of chromosomes; stages up through tetrad formation were essentially without abnormalities (a very few meiocytes had lagging chromosomes at metaphase II, Worthington 3972). Plants identified by Worthington as hybrids had normal pollen (stainable in cotton blue-lactophenol; Worthington 4006, 4072; two plants each). Because the sympatric populations had the attributes of hybrid swarms (apparent F1's, F2's, and backcrosses), we are convinced that the two color forms, hitherto treated as separate species, are fully interfertile ( fig. 3) . Plants of intermediate character set full siliques in nature, with copious, normal seed.
It has been possible to make the cross between the two color phases in the greenhouse. Emasculated and caged plants of S. arizonicus and S. carinatus are readily crossed reciprocally; plump siliques and normal seed result. In 1981, F1 progeny of these artificial crosses grew to maturity. They matched well the putative natural hybrids in intermediacy of flower color. Pollen from these plants was normal (95-100% stainable).
Further corroboration of the close relationship of the two color forms TABLE 2. Kinds and proportions of hydrolysis products from seed glucosinolates of 16 collections of Streptanthus arizonicus, S. carinatus, and their natural hybrids determined by gas chromatography of volatile isothiocyanates and corroborated by paper chromatography of their thiourea derivatives (Rodman et al. 1981) . General formula of glucosinolate anion: R-C-S-glucosyl and of the corresponding isothiocyanate:
where R is the variable side chain named in the table. Percentage composition determined as relative peak areas on gas-chromatograms, uncorrected for differential detector response. Means and standard deviations calculated after arcsine transformation of percentage data. Total quantity estimated as "n-butylglucosinolate anion equivalent" per gram of seed. Dash (-) = compound not detected; t = trace (compound <1% of total peak area); n.d. = not determined. Vouchers in WTU, UTEP. 'Mason s.n. (cf. Rodman et al. 1981 ), Arizona, Pima Co., Tucson. 2Spellenberg 2240 (cf. Rodman et al. 1981) , New Mexico, Dofia Ana Co., N slope Tortugas Mtn., ca. 3 km E of Las Cruces. 3Spellenberg 5979, New Mexico, Dofia Ana Co., 6.4 km E of Las Cruces about 1 km E of "A" Mtn. along road to Cuevas. 4R. Worthington 6993, New Mexico, Dofia Ana Co., ca. 1.6 km E of the east side of Tortugas Mtn., E of Las Cruces. 5Powell 3404, Texas, Presidio Co., Big Hill near the Rio Grande. 6Worthing-ton 4358.5, Texas, El Paso Co., Franklin Mtns., 1.6 km WNW of junction of TransMountain Road and Gateway South. 7Worthington 6979, Texas, El Paso Co., Franklin Mtns., along Trans-Mountain Road, 0.5 km NNW of Fusselman Canyon Flood Control Dam. 8Worthington s.n., New Mexico, Dofia Ana Co., Anthony Gap in Franklin Mtns. 9Worthington 6992, New Mexico, Dofia Ana Co., Anthony Gap of Franklin Mtns. comes from comparison of seed glucosinolate composition. Rodman et al. (1981) surveyed 40 species of Streptanthus and found that each species typically possessed a characteristic chemical profile that was distinct from that of morphologically similar congeners. Two collections of S. arizonicus were analyzed, but no S. carinatus was available at the time. Fourteen additional seed samples from collections of the two taxa and their putative hybrids have been analyzed for this report. Provenances of these collections are given in table 2. Glucosinolates were determined by gaschromatographic analysis of hydrolysis products, chiefly isothiocyanates, resulting from myrosinase treatment; compound identification was corroborated by paper-chromatographic analysis of the thiourea derivatives by methods described in Rodman et al. (1981) . In addition, total glucosinolate quantity was estimated by the method described in Rodman (1980) . For these estimates, a standard curve of concentration against peak area on gas-chromatograms was determined for commercially obtained n-butyl isothiocyanate (3-butenyl isothiocyanate, the major hydrolysis product of these samples, is not available commercially). Consequently, amounts were calculated as "n-butyl isothiocyanate equivalents" and then corrected for the molecular weight of the glucosinolate anion. It is apparent that results from these recent tests (table 2) match beautifully those already published for S. arizonicus and that profiles are virtually identical for all the samples. Geographically distant collections from Arizona, New Mexico, and Texas are very similar, and intrapopulational samples (individual plants of collections W 6979, W 6992, and W 6993) are homogeneous. For percentage composition of the major constituent, 3-butenylglucosinolate, the coefficient of variation (after arcsine transformation of the data; Sokal and Rohlf 1969) for the five plants of collection W 6992 is only 2.70. This is slightly less than that found for intrapopulational samples of Cakile edentula (Rodman 1980) . For all 16 samples, the coefficient of variation for 3-butenylglucosinolate proportion is only 4.25. The difference in mean proportion of the compound between S. arizonicus (N = 6) and S. carinatus (N = 4) is not statistically significant (P > 0.3). Moreover, the constancy in profile composition persists despite four-fold variation in total glucosinolate quantity. Although the chemical data do not, of course, require taxonomic lumping of the two species, the results do strongly support the judgment that the two are conspecific.
TAXONOMIC EVALUATION
We propose that S. carinatus and S. arizonicus are conspecific, as was suggested by Kearney and Peebles (1951) . The evidence from study of the intergradient populations in the Franklin Mountains, and their normal meiosis, their fertility, and their similar chemistry all confirm this judgment. The taxonomy that reflects this judgment is to recognize S. carinatus with two subspecies.
